
Polynomials are one of principal tools of classical numerical analysis. When a function 
needs to be interpolated, integrated, differentiated, etc., it is assumed to be approximated 
by a polynomial of a certain fixed order (though the polynomial is almost never constructed 
explicitly), and a treatment appropriate to such a polynomial is applied. We introduce anal
ogous techniques based on the assumption that the function to be dealt with is band-limited, 
and use the well-developed apparatus of Prolate Spheroidal Wave Functions to construct 
quadratures, interpolation and differentiation formulae, etc. for band-limited functions. 
Since band-limited functions are often encountered in physics, engineering, statistics, etc. 
the appar<,~.tus we introduce appears to be natural in many environments. Our results are 
illustrated with several numerical examples. 

Prolate Spheroidal Wave Functions, Quadrature, and 
Interpolation 

H. Xiao, V. Rokhlin, N. Yarvin 
Research Report YALEU /DCS /RR-1199 

June 27, 2000 

The authors were supported in part by DARPA/ AFOSR under Contract F49620/91/C/0084 
Approved for public release: distribution is unlimited. 
Keywords: Prolate Spheroidal Wave Functions, Quadrature, Interpolation, Band-Limited 
Functions 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
27 JUN 2000 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2000 to 00-00-2000  

4. TITLE AND SUBTITLE 
Prolate Spheroidal Wave Functions, Quadrature, and Interpolation 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Yale University,Department of Computer Science,New Haven,CT,06511 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

60 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 
























































































































